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The allelic frequencies at 6 isozyme loci (Es- For pancreatic a-amylase, electrophorases were performed with thin layer agarose gel on a glass, using the veronal buffer system by Watanabe and Tomita [10] (0.01 M veronal, 0.05 M sodium veronal) at the constant current of 1 mA/cm for 2 hrs at 4 C and visualization of the amylase band was performed by I2-KI solution. Genetic analyses : Nomenclatures of esterase loci and their alleles were followed by Serov [8] , Womack [11, 12 and 13] and Gasser et al [4] and those of amylase by Mizuno and Suzuki [5] .
Allelic frequencies at Es-1, Es-3 and Es-Si loci were calculated under the assumption of being in Hardy-Weinberg equilibrium [2] , because alleles of Es-P, Es-3c and Es-Si-were null alleles and it was difficult to distinguish their heterozygotes from their counterpart's homozygotes by the densities of the bands.
The degree of genetic heterogeneity of individual strains was quantified by the average of heterozygosity at six loci exa- where q j and q k were the frequencies of the i-th allele at a locus in the j-th and k-th strains respectively and the average was over the six loci examined.
From the matrices of the genetic distance values, a dendrogram was drawn by adopting the weighed-pair-group method of clustering in numerical taxonomy [9] .
Results
In order to detect genetic differences among the Wistar and SD strains of rats, six isozyme loci, which were polymorphic among nine inbred strains of rats examined by the authors [15], were selected in this study.
During this study, two new alleles were found. One was Es-3d, the band of which migrated faster than that of Es-3d and was tentatively designated as Es-3d (Fig. 1) . The other was Es-4c which had two faster migrating bands than the two bands of Es-4d as shown in Figure 2 and was tentatively designated as Es-4r. Since in the allelic frequencies sex difference was not founded, the data of both sexes were pooled. The allelic frequencies at these six loci in 4 Wistar and 2 SD strains were shown in Table 2 . All the loci examined were polymorphic among these strains with 4 alleles at Es-3 locus, 3 alleles at Es-2 and Es-4 and 2 alleles at remaining 3 loci. Alleles of Es-2c, Es-3b, Es-4c and Amy-1b were very rare ones (less than 9%) among these strains. at the all loci in the WD strain alleles were segragated into 2 to 4 different alleles. The most frequent allele at each locus was consistent at 3 loci (Es-3, Es-4 and Amy-1) among the Wistar strains, but at 5loci (except Es-3) between the SD strains.
The averages of the heterozygosities calculated for these strains were varied from 0.00 (WB) to 0.38 (WD) as shown in the bottom line of the Two new alleles found in this study were tentatively designated as Es-3d and Es-4c. And confirming the allelism at each locus by crossing with other alleles at the locus and also to confirm the expression of the heterozygote with other alleles will be done in near future.
Since only six loci, which were polymorphic among nine inbred strains of rats, were examined and monomorphic loci among the inbred strains were omitted, the averages of the heterozygosities (H) were apparently overestimated compared with the so-called mean heterozygosity (H). But the values will be able to be used as a relative one of the heterozygosity within the scope of the strains examined. It is not surprising that the calculated averages of the heterozygosities in almost all strain were not zero, since they had not been maintained as inbred strains. But the fact that the average of the heterozygosity of WB was zero may suggest that the strain might be submitted to close inbreeding such as sib-mating earlier in order to be established as an inbred strain. The five esterase loci out of six isozyme loci examined in this study had been reported to belong to the same linkage group of LG V [4,13 and 14]. It will be desirable to examine about the more loci on the many other chromosomes.
In the previous paper [15] the authors reported that transf errin, lactate dehydrogenase, isocitrate dehydrogenase, glutamate oxalate transaminase and glucronidase, which are polymorphic in the laboratory mice, were not polymorphic among nine inbred strains of rats, and also Mizuno and Suzuki [6] reported almost the same results. These facts may indicate that the rats are genetically less variable than the mice probably due to the narrow origin of the laboratory rats. Nevertheless, it will be required to find out other polymorphic loci over more linkage groups of the rats in order to examine more precisely the genetic relationships among laboratory strains of rats. In order to clearly show the genetic relationships among these strains, a dendrogram was drawn (Fig. 3) according to the genetic distances calculated between every pair of the all strain combinations. From the dendrogram three clusters of strains would be devided : the first one consisted of the strains of SA, SB and WB, the second one of WA and WD and the last one of WC. The WC strain seems to be very diverse from other five strains in its genetic constitution.
The SB strain 
